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~ PREFACE - 


This data book has been prepared by the National 
Reconnaissance Office with the assistance of the National 
Photographic Interpretation Center to provide a ready 


reference for Operations and analysis. 
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SECTION I 


FORWARD 


This Data Book provides an authorative, single-source reference of the 
Corona J~3 Satellite Search-Surveillance System objectives, require- 
ments, constraints, configuration data and engineering data. The term 
J-3 System encompasses the Thorad (SLV-2G ) Booster, the Agena (SS-01B ) 
Space Vehicle and the payload section including the panoramic cameras, 
DISIC, recovery and Space structure subsystems, This document is based 
on current best information (base-line data and designs) and is intended 
to describe the system configuration as of July 1967. @here—witi 
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“SECTION II 


OBJECTIVE 


‘The objective of the Corona 5-3/GFRrsten is to obtain recoverable 


photographic reconnaissance data of specified geographical areas from 


| a satellite vehicle. The fundamental purpose is to provide extensive 


oe . 
“~, at ot Te 


1 i ome 


Bau 





stereoscopic coverage of the ground for intelligence acquisition. The 


secondary function is to provide photogrammetric control data as 


required for cartographic and geodetic compilations. 


The J-3 System supersedes J-l. Significant design changes and improve- 


ments are enumerated as follows: 


Parameter can J-3 
Booster Thrust—Augmented -‘Thrust-Augmented 
Thor Thorad 

Active lifetime 11 days 14, days 
Camera operating altitude 90-240 N.M. 80-200 N.M. 
Perigee altitude 90-220 N.M. - 80-110 N.M. 
Ground resolution 10-12 ft. 7-8 ft. 
Forward overlap 7hh 1.6% 
Weight on orbit 

Agena 2271 21,28 

P/L Section 1433 1754. 

3404 lbs. 4182 lbs. 

Mode of flight Aft Forward Nose Forward 
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Parameter 


Payload : . - 
Diameter 50.5 inches 60 inches 
Panoramic. Cameras 
Scan Function 360° rotating lens 360° rotating lens 
and oscillating ' and soan head 
scan head ; 
FMC ‘Translating Lens Nodding Cameras 
Internal Calibration None except PG Panoramic 
flights _ Geometry 
Stellar Index Camera ' Double frame camera DISIC 
Units/System 2 1 
. Terrain Stellar | Terrain Stellar 
Lens/Camera 1 aa ee en E eae 
O ‘Field of View 70° 16° 7h? — 235° - 
Focal Length 38 mm. 85 mm. 3 inch 3 inch 
Film Loading/ 4,00 400 4800 16,000 
Camera frames frames frames frames 
Horizon Cameras 
Filter Wratten 25 Wratten 25 plus 
commpndable 
attenuator 
Fiducials 4 4 plus one for 
: reference 
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SECTION IIT 
REQUIREMENTS 


The Corona J-3 System is capable of obtaining stereoscopic and 
moneetonks photography by using panoramic cameras operating in orbit. 
The panoramic camera photographic scan angle is 70 degrees, yielding . 
@ swath width of 130 nautical miles at a satellite vehicle altitude of 


90 nautical miles. For a single mission at 90 nautical miles altitude 


"the normal panoramic film capacity represents a total stereo ground 


coverage of 6.2 million Square nautical miles. The Panoramic camera 


subsystem is capable of being programmed for the desired portion of 


ing: 


the ground track on any given orbit, Supplementary provisions are “=. | 
provided to locate the vehicle position at exposure within one quarter 
minute of are at the local horizon in relation to concentric earth 
coordinates, with a corresponding time determination within one milli- 


second. 


A Dual Stellar Index Camera (DISIC) is’ used to obtain terrain and stellar 
photography. This camera is capable of running in a slave mode to the 
panoramic cameras or on an independent basis, The J-3 System is capable 

of performing missions of 14 days duration with early call-down capa- 

bility. Dual recovery vehicles each having a capacity for one half the 

total film load of both the panoramic and DISIC cameras are used in the 
Nominal mission. Recovery of the first capsule usually precedes continuation 


of the second half of the mission; however, should Operational factors dictate, 


the film take-up function can be switched to the Second capsule on ground 
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the mission continued prior to first capsule, 
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Vehicle (SLV-2G) and a modified standard 


POF RSE ete ee. 


rad Boost 


"Agena (SS-O1B) are used to launch from Vandenberg AFB (VAFB) SLC-1-E and 
.SLC-3-W. In addition to performing the function of second stage -boost 


vehicle, the Agena also serves as a stabilized satellite ‘platform for support of 


the photographic mission and re-entry vehicles. The reentry vehicles con- 
taining the photographic record will be subject to air retrieval over 


ee 


water, or alternatively to water retrieval. On-orbit control will be 


performed using the Satellite Control Facility (SCF). 
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A general summary of the System flight parameters is tabulated below. 


J-3 FLIGHT PARAMETERS 





Parameter . Design Range . 
Active lifetime 14 days sures ‘ 
Camera operating altitude  80-200N.M. = |. - 80-120 NM. 
Period Sy 88-91.5 Min. | | 
Perigee altitude 80-110 N.M. 
Inclination -  60°=110° ? 80°-97° 
location of perigee 20°~60° No. Lat. Descending 
Beta angles +65° to -65° 
Reentry time-first capsule 1 to 10 days 6 to 7 days 
Reentry time-second capsule 2 to 14 days 14, days 


The spatial position of the camera station can be determined to an 


accuracy of 1200 feet intrack, 600 feet crosstrack, and 600 feet in 


altitude. 
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SECTION Iv , : - Me 


SYSTEM DESCRIPTION 


Figure 1 illustrates the launch configuration for the Corona 3 fy . 


System. 


LAUNCH VEHICLE 
The launch vehicle consists of a first Stage SLV-2G Thrust~Augmented 


Thorad booster, a modified SS-O1B Agena satellite vehicle functioning in 


an ascent mode as the second Stage booster, and WECO/BTL radio guidance equip- 


ment for tracking and Steering the booster vehicles into the desired orbit. 


The SLV-2G Thrust-Augmented Thorad Booster bag ey ie, ee 


The Stage I booster vehicle performs the following functions during the 
ascent phase of the GF: 5:00. 

A. Provides thrust required to boost the satellite vehicle and payload 
from the launch pad to a sub-orbital velocity compatible With the mission 
profile and booster vehicle performance capabilities. 

B. Performs pre~programmed maneuvers to orient the launch vehicle 
configuration to the desired flight azimith, maintains heading within 
range safety boundaries, and executes yaw maneuvers when required to achieve 
the azimuth necessary for particular orbits. 

C. Maintains attitude control and responds to guidance steering 
commands so that the sub-orbital burnout condition is achieved Within 
specified tolerances, Guidance commands shall be transmitted to the Stage I 


booster from a receiver located in the Satellite vehicle. 
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D. Provides tracking signals sari ascent for range safety impact 
calculations and is capable of receiving flight termination commands and 
destructing the booster when commanded. Destruct signals shall be for~ 
warded to the satellite vehicle from the receivers located on the Stage I 
boostez 

E. Separates from the satellite vehicle at the required sub-orbital 
flight condition by means of a retro-velocity maneuver without inducing 
rotational torques ‘in the satellite vehicle. 

F. Provides telemetry data concerning booster vehicle equipment 


Status, envirogments, and occurrence of key events. 


The SLV-26 Thrust~Augmented Thorad isa yeneacelly launched, liquid-fuelea 

Space booster powered by & main gimballed ioakne engine and three thrust 
augmentation solid propellant rocket motors. Pitch and yaw control is | 
provided by gimballing the main engine in the pitch and yaw planes during 
powered flight. Two gimballed vernier rocket engines provide roll control, 

and augment the main engine in providing pitch and yaw attitude control 

prior to main engine cutoff (MECO). Liquid propellants consist of RJ~l . 


for fuel and liquid oxygen. 


The booster configuration is illustrated by Figure 1, and consists of six struc- 
tural sections. From forward to aft, the sections are designated: transition 
section, adapter section, fuel tank, center body Section, oxidi er wank, and 
engine/accessories section. The solid propellant motors attached externally 

to thesides of the booster structure, are jettisoned early in the flight 

after their burnout has occurred some 40 seconds after liftoff, 
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At the time of booster separation from the satellite vehicle, a retro- 
velocity is imparted to the booster by solid rockets attached to the | 
Stage I/satellite vehicle adapter. The adapter remains attached to the 

‘Stage I booster throughout separation, and carries with it the satellite 


vehicle's range safety destruct charge. 


Weight Budget . : Ls 
The nominal weights for the SLV-2G Thorad booster are? 





item : Weight Total Weight 
_(bs) (1bs ) 
Weight Emty | | | 1,795 
Propellants 145,356 Pe a 
| Pressurization gas 794 
O Solid Motor Boosters (3) °—«-29,538 = 
Stage I Weight at Liftoff 
Less Expendables 92,087 »- 
Less Solid Motor Cases (3) 4,809 


(Burnout at 40 sec.) 


Weight at Solid Motor Separation 86,587. 
(100 sec. ) ' 


Less Expendables 77,095 
Weight at Main Engine Cutoff | | 9,492 
(218.4 sec.) 
Less Expendables 193 . ; 


Weight at Vernier Engine Cutoff 9,299 
(227.4 sec.) 








Guidance and Control 

From liftoff until initiation of radio command guidance, the booster is “— 
controlled by an autopilot flight controller. The flight controller 
maintains booster stability and directs the booster to the guidance 
initiation point as programmed for the flight. Programmed maneuvers are | 

_ implemented by a punched tape programmer/timer to actuate various portions 
‘ of the control circuits. Subsequent to completing programmed orientation 
maneuvers, the guidance relay is locked in and the booster responds to 
guidance command steering adjustments peowiiea to the flight controller 
from the receiver located in the satellite vehicle. Radio Guidance | 
steering is enabled by the flight controller and is terminated for booster — 
Steering by the ground guidance equipment jugt prior to booster main engine 


cutoff (MECO). MECO and satellite vehicle separation are commanded by °° — - 





radio guidance. All ascent guidance functions, with the exception that 
MECO occurs through propellant depletion, are backed up by a nominal flight 
program of stored commands in the event of radio guidance failure. With 
radio guidance, an accuracy of one percent of the computed radio guidance 
steering commands is achieved. If radio guidance is lost, the booster 
flight controller Guides the booster to the burnout condition within the 
operational tolerances of the equipment. These are: + 5 degrees in 
flight path angle, 9.6 nautical miles in position, and 450 feet per second 


in velocity. : - 
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Propulsion 

The propulsion subsystem of the SLV-2G consists of a main liquid 
propellant engine, two liquid propellant vernier engines, and three 
solid propellant thrust augmentation rocket motors. Nominal performance 
characteristics for the propulsion subsystem are: 


Liquid Engine 
Sea Level Thrust 172,120 pounds 
Total Impulse - Vacuum 41,621,055 pound seconds 
Solid Engines ‘ 
Vacuum Thrust : 179,101 pounds 
Total Impulse - Vacuum 6,476,306 pound seconds 
All Engines ; 2 sith ate 
Total Impulse - Vacuum 48,097,361 pound seconds ° 
Main Engine Burn Time 218 seconds 
Vernier Engine Burn Time 227 seconds 
Solid Motor Burn Time 4O seconds 


Characteristics of the liquid propellant rocket subsystem are: 


Fuel RJ-1 conforming to Spec MIL- 
F-25558 

Oxidizer Liquid Oxygen per Spec MIL- 
P-25508 

Thrust (SL) 172,120 pounds 

Mixture ratio 2.15 + 2 percent 

Specific Impulse (SL min) 248 sec 


Propellant Utilization (min) 99.6 percent 
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Characteristics of each of the thrust augmentation solid motors are: 


Axial Specific Impulse ~ Vacuum 271.8 seconds 

Thrust (nominal during web burn) 59,700 pounds 

Total Impulse 2,158,176 pound seconds 
Operational teapanatucs range - ; 10° to ILO°F,. 


Electric Power 

The booster electrical SoNeE subsystem provides a source of A.C. and D.C. 
power required by the various booster vehicle components and equipment; 
however, the booster does not''supply electrical power across the interface 


to the satellite vehicle. 


‘Flight Termination 





opt, 


‘3 mhe range safety equipuent installed in the booster vehicle consists of | 
two command destruct receivers and two separate antennas. Each command 
destruct receiver is supplied with power independently of the other. The 
receiver outputs for destruct commands are fed into the safety and arming 
mechanisms. A destruct command signal is also provided to the satellite 


vehicle through the interface. 


Telemetry and Tracking 

The booster vehicle PDM/FM/FM telemetry subsystem provides a telemetered 
data for post-flight analysis of booster performance, environments, and 
sequenced events. Diagnostic data, suitable for analysis of booster mal- 
functions, is-also obtained. The booster does not require a separate 


beacon for tracking purposes. 
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SS~O1B Agena Satellite Vehicle 








The satellite vehicle performs both ascent and orbital functions. ‘The 
ascent functions: are ¥03 

A. Provide thrust weaves to attain injection of the satelite. 
vericle and payload into the specified orbit. 


B. Maintain attitude control and respond to guidance steering 


commands so that injection into orbit is accomplished within allowable 


tolerances. N 

C. Provide a means for relaying radio guidance commands to the 
Stage I booster from a receiver mounted in the satellite vehicle during the 
first stage booster guided portion of flight. 

D. Provide telenetry. data concerning vehicle performance and equip~ . ree 


Bent status during the ascent. 


The Agena SS-O01B vehicle is a liquid-fueled second stage booster, Sowkned 
by a gimballed rocket engine. During powered flight, pitch ang yaw 
control is provided by the rocket engine with roll control provided by 
cold gas reaction jets. During coast and orbital flight, attitude control 
is effected by three-axis pneumatic reaction nozzles. The vehicle aa 
illustrated in Figure 2 ig composed of four major sections: the forward 
equipsent section, the propellant tanks section, the aft equipment section, 
and the Stage I1/Stage I adaptor section. 
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‘The forward equipment section contains the mating ing mounting provisions for 


‘Pie: payload section and accommodates the major part of the guidance, electrical, 

" and communications Savitemeet: The tank section is an integrally constructed | 
dual chamber containing the fuel and oxidizer for the neckes engine. The aft 4 
equipment section provides mounting support for the rocket engine, gas reaction 

_ Jets, seven DMU rockets, and hydraulic system. The booster adaptor section 
attaches to the aft part of the tank Section and is designed to support the 
entire satellite vehicle from the first stage booster during the ascent phase, : 
The adaptor section remains attached to the Stage I booster at the time the 


‘two vehicles are separated in flight. 


Weight Budget 


Nominal weights for the SS-01B Agena vehicle are 


Weight Total Weight 
lbs 


Weight Empty o . 1899 
Propellants 13520 
Heliun 1 
Attitude Cont trol Gas (-3 Mix) 6 
Aux Att Control Gas -1/B (<3 Mix) =. oy 
5 IH Batteries 630 . 4 
7 DMJ Rockets "140° 
Gross Weight Without Payloads 16272. 
iess Adapter and Attach 354 
less Retro Rockets | 10 


Less Destruct System 


Less Horizon Sensor Fairings T 
Less Attitude Control Gas 





Ignition Weight w/o Payloads . 
Less Propellants 13422 
Less Engine Start Change 7 1 

Less Attitude Control Cas 3 

Burnout Weight 
Less Residual Propellants | ; 48 
Less Helium 1 
Propellant Margin a 9% 50 

Weight on Orbit with Gas but w/o Payload 
Less Remaining Att Control Gas 64 
less Remaining 1/B Gas : e ‘sab 


© Empty Weight on Orbit w/o Gas, 
w/o Payload, W'7 DM ’ 


Rockets &W/ 5 IH Batteries 
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Total Weight 
lbs ). 
15894; 
<_ 24,68 ere 
. 2369 
. 2291 











Ascent Commands 

Real-time commands are transmitted to the vehicle by X-Band radar . 

and the Range Safety Command links. A continuous tracking X-Band 

radar which pulse-position modulates the command spacing between con- 
tinuous pairs of address pulses, coumands the BYL/radio guidance subsysten. 


The commands used are as follows: 


. Discretes 

Sequence 0 No command 

" 4 ‘ Main Engine Cut Off (MECO) ~ Stage I 

. 2 Command Separation 

a ae Stage II Velocity Meter Enable. 

| Commands . ‘ : 

Pitch Up Steering Command * Booster and Agena - 
Pitch Down Steering Command | " s 


Yaw Right Steering Command is “ate 


Yaw Left Steering Command’ - e 


Ascent Guidance and Control 


Tae guidance and control subsystem senses vehicle attitude by means of 


" Sorizon sensors and an inertial-reference gyro package. Pneumatic reactione- 


control jets provide the necessary torques to maintain attitude control 
around the vehicle pitca, roll and yaw axes. However, during powered flight 
the pitch and yaw torques are supplied by main engine gimballing activated 
by tydraulic servos. Vehicle velocity changes are sensed by a velocity 


meter consisting of an accelerometer and counter which perform the 
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integration function to obtain velocity-ga: 
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in information. During vehicle "> 
ascent and injection, a preset timer controls the Sequence of vehicle 
events. Steering of the vehicle during ascent 48 accomplished Ps: & radio 
comand from a ground-based radar tracking and comand station using a 


computer to process tracking data and generate steering commands. A radio 


guidance command discrete is employed to enable the velocity meter to 


function, 


The satellite vehicle contains the vehicle-borne radio guidance group for 
command steering of both the Stage booster and the satellite vehicle 
during ascent flight. The vehicle-borne guidance group includes a radar 
transponder to aid Bround tracking, a command receiver, and circuitry for 


utilizing the RF commands to control the necessary functions of the 





satellite vehicle Guidance and control subsystem. ~ Command signals are =: 
provided from the ‘satellite vehicle Borers the interface to the Stage I 


booster. 


The function of the radio guidance system is to increase guidance accuracy 
by providing real-time sequenced events and real-time steering corrections 
to the Thorad and Agena vehicles during their boost phases. Steering ° 
corrections, implemented by the radio Guidance system, are in the nature of 
vernier corrections and, if none are received, the vehicle Guidance and 
attitude control subsysten continue to function in a pre-programmed mode. 
Similarly, the Sequenced events for separation of Stage I from the satellite 
vehicle, and start of the Satellite vehicle Standard timer are actuated by 

Tograzzed stored commands if they are not commanded by radio guidance. 
Thorad MECO and Agena velocity meter enable commands are not backed up by 
@ programmed command Pecaise engine shutdowns will occur upon propellant 
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At termination of Stage I booster thigt by guidance discrete command, 


the 
the 


the 


satellite vehicle standard timer begins operation. Subsequently, at 
time of Stage I vernier engine cutoff, the inertial reference gyros in 


satellite vehicle are uncaged and the horizon sensor fairings ejected. 


A coast phase is initiated upon separation of Stage I from the satellite 


vehi 


cle by radio guidance  fisreete. Immediately following physical separa~ 


tion the optical doors are ejected and the control of the satellite vehicle 


atti 
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tude and rates about all three axes are initiated, using the vehicle 
rence attained at MECO. The borigtans sensors reference the roll axis ate 
earth horizon. Engine ignition is initiated by Signal from the standard 
vr and engine shutdown initiated by the velocity meter after a predeter- 
d velocity to-be-gained has been achieved: (backed up by a standard | 

x signal). The velocity meter is enabled by a raaio guidance discrete 


coumand. During the burn period, pitch and yaw control is provided by 


hydr 
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aulic actuation of the gimballeda engine while ‘roll control is maintained — 


meuzetic reaction control jets. Radio guidance commanding is used 


tcroughout the major portion of the burn period to provide pitch and yaw 


stee 


ring commands to the satellite vehicle. Orbital injection accuracies 


are as follows: : 


*Not 
With 


to achieve period requirement. 





“ Parameter . Requirement (3°) Objective (3~ 


Orbital Period * + 0.20 min. $025 min. 
: Altitude of Perigee + 5 nem t+ 1.5 om. 
Argument of Perigee + 20° (e 008) + 5° (e 008) 
t 160° (e .008) + 45° (e 008) 
Inclination Angle + 0.25° ¢ 0.25° 
e: 


propellant contingency in Stage II to insure 90% probability of success 
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Ascent Propuleion 
The satellite vehicle propulsion system provides thrust for second stage 
doost during ascent into orbit. The propulsion systen, consisting of a 
liquid rocket engine and Components, develops a nominal vacuum thrust of 
16,000 lbs. ‘The engine is designed for a nominal thrust duration of 245 
scconds. The rocket engine thrust chamber is mounted on @ gimbal ring and 
“provides partial satellite vehicle attitude control during engine opera- 
tions by means of yaw and pitch thrust chamber movement. Cylindrical 
shaped propellant tanks contain a nominal propellant load of 13,520 lbs. 
Propellants consist: of Inhibited Red Fuming Nitric Acid (IRFNA) as an 


oxidizer, the Unsynmetrical Dinethylhydrazine (UDMH) as a fuel. 


-& Single propulsive interval is used for second etece for the boost; 


restart of the rocket engine is not required. Normally & propellant cone 
tingency is reserved in the satellite vehicle to cover the root-sun- 
squared (rss) effect of minus 3 sigma dispersions. If the Stage I booster 
is utilizea essentially to propellant depletion, the contingency carried in 
the satellite vehicle provides for RSS dispersions in flight from liftoff 
through orbit injection. Performance margin and propellant contingency 
are verified to insure against a negative performance margin, or a pro- 
peilant contingency corresponding to less than a 90 percent probability of 
achieving the eared orbit prior to each launch. 


Ascent Electric Power 

An electrical subsystem provides Power to operate vehicle ang payload 
electrical equipment. vteries are used as the primary power source for 
the 24 volt cirect current supply. Power conversion ig accomplished by a 





Suey a iar 


~ +) 






20 








three phase inverter(s) supplying single phase power fron one leg, and 
DC. to De. converters operating from the unregulated Dé. buss. 


Ascent Flight Termination 

The satellite vehicle flight termination subsystem is capable of destructe- 
ing the satellite vehicle in-flight upon command while attached to the 

Stage I booster, or eutomatically in the event of an inadvertent premature 
seperation from Stage I during ascent. UHF command destruct receivers are 
carried in the Stage I booster. The satellite vehicle provides the capa- 
bility for carrying two redundant sets of destruct signals across the 
interface from Stege I. Additionally, the satellite vehicle provides a 
destruct pyrotechnic charge located in the booster adapter, the power to 
activate the charge upon receipt of a destruct signal, the activating destruct 
Switch for inadvertent separation, and all necessary disarming circuitry to . 


safe the satellite vehicle prior to launch and subsequent to Stage I boost. 


Ascent Radio Guidance 

The Western Electric Company/BTL Guidance System is used to provide real- 
tine sequenced events and real-tine steering corrections to the SLV-26 and 
SS-O1B during the powered flight phase. The guidance equations use veloc- 
ity steering to guide both the first ang second stages of powered flight. 
Controlled parameters for the first stage are apogee velocity, apogee 
racius and inclination. ‘The Stage I booster engine is shut down by radio 
Guidance comand, as ig separation of the Stage I booster from the Agena 


‘SS-O1B ana enabling of the Agena velocity meter to control shut down of 


the Agena engine. 
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Controlled parameters during Agena guidance are orbital period, orbital 
inclination and flight path angle at injection. The steering commands 
cause attitude changes of the vehicle during powered flight to implement 
thrust vector corrections. These corrections result from the computer 
calculation of anticipated cutoff conditions repeatedly predicted from the 
radar tracking data and continuously compared With the desired velocity 
state of the vehicle at thrust cutoff. The radio euteance subsystem does 
.not force the vehicle to fly a nominal flight path, but commands steering 


corrections to assure a specified velocity vector at cutoff. 


Normal pre-flight preparations require 8 days to generate necessary 
performance data, guidance computer tape, ‘and check out the ground 





guidance equipment, ea era ee me eee ad 


with a payload Bectson and two modified Mark 5A Satellite Reentry Vehicles 


(SRV) attached, 


SS~013 Agena Satellite Vehicle 
ne ntceiiite Vehicle 


The on-orbit functions of the Agena vehicle are to: 

A. Provide a stable earth-oriented platform for the payload. 
5. Provide the required electrical power for vehicle and payload 
functions throughout the mission. 

C. Provide a means for real-time commanding and stored program 


comancing of vehicle and payload functions throughout the mission, 
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D. Provide environmental protection for all critical vehicle equip- 
ment during the orbital phase. . 

E. Provide & means for transmitting vehicle and payload information 
concerning status 9 eetteee and environment back to the ground. 

F. Perform necessary maneuvers and sequences to eject the two ree 
_ Coverable reentry vehicles from the satellite vehicle for. ‘de-boost from _. 
orbit by primary control and at least once by back-up. 

G. Provide the necessary orbit maintenance capability (Drag Peke=tp 
System - DMU) when flying lower period and altitude orbits. 


Figure 2 illustrates the SS-O1B vehicle configuration. 


Mass Properties fg. 5 a ao 


Nominal weight estimates of the Agena went eppear in the description of 
the launch vehicle. Estimated Mass Properties excluding > DMU rockets are: 


Center of Gravity 








We. Station (inches) Moment of Inertia (Slug ft®) 
Condition Lbs. x ¥ Z ly (Pitch) I, (Yaw) L,(Ro2i) 
: . 


Separation fron . 
Stege I Booster 17601 327.1 0.20 0.14 16,454 16,437 312 


tion Weight 17593 327.2 0.20 0.13 16,481 16,464 310 
Burnout Weight 4116 270.1 0.86 0.56 9,977 9,960 309 
We. On-orbit 4017 270.1 Ss (0.86 0.56 - 8,867 9,850 309 
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Tracking, Telemetry and Command 
The tracking, telemetry and command subsystem consists of vehicle-borne 


transmitters, receivers, decoders and programmers. 


The satellite vehicle command subsystem provides real-time and stored 


commands for controlling all'‘required events from powered flight through 
separation of the two reentry vehicles. Critical functions are backed up 
in such a manner as to maximize assurance of Successful commanding. A 
system of command interlocks are provided to minimize the effects of 
inacvertent command or covert interference. A block diagram of the 


command subsystem is included as Figure 3, \ 


Real-time commands are transmitted to the vehicle by PRELORT, ZEKE, and 375° 
mhs UHF (UNCLE). The PREcision Ong Range Tracking Radar (PRELORT) tiated 
operating in the S-Band frequencies interrogates a vehicle-borne trans- 





ponder for tracking. Commanding is accomplished for the pistons (ZORRO) 
and analog Systems by modulation of the S-Band link. The Analog System 
exploys pulse position modulation using combinations of six audio tones. 
Analog commands are used for selection of programmed payload and vehicle 
functions, and the ZORRO commands are used to enable the primary reentry 


sequence and the early "A" to "BY transfer, 


Tne VHF (ZEKS) command system employs a Very—High Frequency (VHF) link 
wnere the carrier is amplitude modulated by audio tones. ZEKE commands 
rovide the selection and execution of the Lifeboat back-up recovery 

Sequence. A back-up command capability is supplied by a 375 mhe UHF 


receiver in conjunction with a 39 command digital decoder, This system 














(AY3A003u) Ze MIX 








SONYWHOD ¢ 7 
SONVWWOO "H3A A7a SG xoa pf 
SONYINWOD “Wd v/a § 4 dienes. 








430093a 
Ivilsig 


SONVWINO9 “Vd M3N 8 <4 
(2uvds) SQNVWWOD I < 








Boe ate tat 


SONVAWWOD 3q0IN ivog34n < 





XO€T-¢ 


_ SSauday. 
TAT LOIS 








ivogsain < 
€€ WI 


NO aNva-s ¢—l6 ¥30093d 
e€ Wy 
1V08 3411 <4 6 4¥30093q 


TE yo 
6 4300030 | 


6 43009030 








S adAL 
4300934 


JNOL 








(W/d) 68 IY 


















YEbAdAL 





6 4300930 k 


















“EANOLA 


-¥30093q 
| - nee awn 
7 (AN3A00RY) 9¢ W¢—LG 4300930 4 O91 Ly 
. GNOdx 
SONVAVIOD ¢ @3dAL aNva s 
YW, 90ud 4300930 /4___ 
SQNVWWO9 2g {: “WiLIayo 
SONVWNOO Wd gq———___ 
memati Sn eee ae tee. eee oe SS ae es 
| ee WVY9OVIG A9018 W3LSAS QNVWWO) 


€ 


O 





supplies back-up commands to the existing analog decoder and supplies 


at least eight commands to the payload. 


A representative list of real-time commands for satellite vehicle function 
appears in Table IA. Where possible, each real-time command is accompanied 


by functional telemetry verification in real-time. 


Stored commands are provided to initiate vehicle and payload functions 


during orbital operations and during ejection of recovery vehicles. 


An orbital programmer is used. to store commands in the vehicle prior to 
launch. Four reels of punched 35 millimeter, 1.5 mil thick mylar tape 
provide vehicle and payload functions to be executed at specific times 
during the mission. Each reel of tape accommodates 13 brushes which a 
make electrical contact with an externally grounded ‘drum through the 
punched holes, thus providing a capability for 52 programmed commands. 
Tape speed is nominally 9 inches per subcycle and each tape length can be 
@S long 4s 192 feet, provicing programmed events for approximately 250 
subcycles (orbit revolutions). Tape speed and positioning are adjustable 
by analog commands and back-up ZEKE commands to synchronize the programmer 
With the vehicle position and orbital period. Accuracy of the orbital 
programmer is + 3.5 seconds including the effect of tolerances on tape 


punching. a list of stored commands appears in Table IB. 


she recovery and Lifeboat timers are solid State components which provide 
&@ capability to initiate at least a4 events each. Tne primary recovery 


wimer is activated by a stored command from the orbital programmer, and 
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. Orbital Programmer <ncrease/Decreage 1 
Orbital Programmer Ten Second Step 2 
Orbital Programmer Reset : 3 
Select Even Orbit Recovery : k 
Select Odd Orbit Recovery 5 
V/h Start Level i 
Ordital Programmer Cne Second Step 7 
V/h Hal? Cycle Level : a2 
Camera Program Select “6 
v/a Delay Start Position : 15 
Panoramic Camera Mode Select 10 
Operation Selector No. J, 8 
Dreg Make-up System Enable 13 
DISIC Camera Mode Select by 14 
Cperation Selector No. 2 
Lifeboat Next Orbit 
Primary Next Orbit 
Panoramic Camera No. 1 Exposure 

Control Fail Save 

Panoramic Camera No. 2 Exposure 

_ Control Fail Safe ; 
\' Panoremic Camera No. 1 Filter Change 

Panoramic Camera No. 2 Filter Change 

Exposure Control Delay 

Yaw Programmer Enable/Disable 

DISIC Camera East/West/Zoth/ore 

Emergency Ops Select/Mode Select Bypass 

Pen Early A to 3B Switchover 

DISIC Early A +o B Switchover 

Recovery Enable #1: 

Recovery Enable #2 

idvebcat Enable #1 

Lifeboat Enable #2 

Telezetry & Beecon On (for 420 seconds ) 
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J-3 STORED PROGRAM COMMAND List 


FUNCTION 


V/h delay reset 
V/h oblateness start 


Exposure 


Control Reset 


Yaw Programmer Start 


‘ Dynamic 


T™ Enable. (Ins 


V/h Programmer Start 





trument operations real-time 
monitoring) 


Redundant Off for all Instrument Programs 


Intermix Position Advance 


Instrument Program ON-OFF, 9 Programs - Even ON, 


Odd OFF 


a tet 


DISIC Independent Mode ON 


DISIC In 
Exposure 
Exposure 


Exposure 





dependent Mode 
Control Start 
Control Reset 


Control Start 
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OFF 
(night. to day) 
(Stop) 

(day to night) 
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the back-up recovery timer is activated by a ZEKE secure command to con- 
trol the Lifeboat back-up recovery sequence. A reset function is provided 
to reset the timer Souncer to the initial count, and to reset the output 
relays. Normally, the reset pulse is generated by the timer at the time 
of its last event. Timer accuracy when installed in a system is. plus or 


minus 0.5 seconds or 0.1 percent between events, whichever is greater, 


The satellite vehicle is instrumented to provide timely and accurate data 
for the pre-launch, launch, orbital and recovery phases of operation. 

Sensors having the appropriate dynamic range, frequency response charac- 
teristics and accuracy are used for data acquisition. Both real-time and 


stored data is transmitted to the ground station using the Agena telemetry 


N 


equipment. Do rape ale Bs 





fx 
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Telemetry comprises two separate VHF Frequency Modulated (FM) links. 

Link I is used primarily to report vehicle and payload status and environ- 

mental data. Link 2 is used to telemeter back-up information on payload 
Status, diagnostic data and Special payload data. A tape recorder, 
silized for the pursess of acquiring data while the vehicle is beyond 

tne range of ground station contacts, is also played back over the ground 
Stations on Link 2. A capability exists for providing two additional 

telemetry links from the vehicle, if required, by installing the additional 
Transmitters and a four channel multicoupler. For telemetry signal 

reception and processing, receivers with an IPF bandwidth of 300 KC/sec 

as used. Subcarrier discriminators use IRIG input tuners and standard 


ourtpus low pass filters. 
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; The Agena SS-01B telemetry, as illustrated in Figure 4, uses two separate 
VHF FM links. Standard TRIG proportional bandwidth FM subcarriers are 
used for continuous channels and for commitated data. Transmission is in 
the 215 to 260 MHZ band and conforms to IRIG requirements. Transmitter 


‘output power is a minimum of 2 watts (1.5 watts at the antenna terminal), 


The maximim subcarrier frequency drift as a result of all causes does not. 
exceed + 2% of the bandwidth through which the subcarrier's frequency is 
deviated by full scale data. The subcarrier's frequency deviation is 
proportional to the modulating voltage (positive frequency deviation for 
& positive modulating voltage) with a linearity within + 0.5%. Harmonic 
Gistortion does not exceed + 1%. .A design objective is to insure that, 


under malfunction conditions, no subcarrier oscillator generates any 





output frequency which interferes with other subcarrier oscillators, - Leeper 


All commitators are compatible with SCF de—commtation equipment. Both 
nmhon-revurn=to-zero or return-to-zero pulse train formats are used. 
Calibration points for at ieast 0%, 50%, and 100% of the subcarrier 
bandwidth are provided in each commtator's pulse train. The commitated 
Gata is grouped to facilitate the orbital commanding of the vehicle, 

Al. commtated data is capable of automatic de~commitation using standard 
@quipzent as now provided in the SCF. The total error contribution ‘of 


any commtator for all combined causes does not exceed + 1% of full scale. 
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Ten telemetry channels are reserved for the payload. Of these, four 
are commtated, two on a 0.4 x 60 commtator (24 samples per second), 
and two on a 5 x 60 commutator (300 samples per second). All critical 


parameters are instrumented on more than one T/M channel. 


A magnetic tape recorder/reproducer, having proven flight reliability, 

is included in the satellite vehicle for the purpose of storing vehicle 
and payload data Guring periods of time when the vehicle is not within 

range of an SCF ground station. The tape recorder has dual track data- 
recording capability with a. readin-to-readout ratio of 26 tol. The 


maximum readin time is 182 minutes from al x 60 or a 0.4 x 60 comm- 


tator with equivalent readout time of pace aeely 7 minutes, The 


Signal response is 300 cps, or Dl.to 60 pps commtated. 


Overall vehicle telemetry subsystem error is defined to siwae all 
error Sources from the transducer's Output terminals to the transmitted 
RF signal inclusive. Each error contributing element's maximum specified 
error is considered. All such error values are Squared, the resulting 
Squared values added together, and the Square root of the resulting sum 
=S taken to define overall error. Error correction techniques are not 
considered in this definition of error, Maximum overall error for real 


time, commitated analog data is + 3%, 


saxizcum overall error for commitated data, which has gone through the 


cycle of vehicle tape recording and subsequent playback, shall not 


exceed + 5%, 
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Under conditions of RF signal strength well ‘above threshold, no typical 
data channel shall contain hum, ripple or noise with a combined ampli- 


tude exceeding a 2% rms value with respect to a full scale data range, 


The primary means of tracking the satellite vehicle is with S-Band radar 
operated by the SCF, The satellite vehicle contains an S-Band transponder 
and antenna compatible with the SCF tracking radars. The transponder and 
antenna system provide a system margin of 3 db. at 875 nautical miles 


slant range. 


Guidance, Attitude Control, ana Propulsion 

The satellite vehicle is Stabilized during on~orbit operation, de-boost 

to initiate reentry of the satellite recovery vehicles, and orbit adjust - 
maneuvers through the use of the attitude control subsystem. Within the ¢ ~~ 
grounds of practicability, the same guidance and control components are 
used on-orbit as in the de-boost and orbit adjust phases to minimize 


number of total components and weight. 


Throughout the orbital mission, excluding de-boost sequence and orbit 


édJust maneuvers the Satellite vehicle remains oriented in the "nose 
first" position with the roli axis of the vehicle aligned with the 
resultant ground track velocity vector and normal to an earth radius 


vector. 


she following pointing accuracies and angular rates include all the 
errors from the true local vertical and true orbit Plane to the 


reference cazera axis, 5 Such, these accuracies include the attitude 
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control accuracies and the alignments from the control system to the 
payload optical or mechanical reference axes. While the payload equip- 
ment is operating, the satellite vehicle is subjected to the following 
momentum unbalances: 


Axi's Torque Worst Case Mode 
—— Le 


Pitch 1.09 ft. 1b. seconds _ Mono 
Yaw 4.04 ft. lb. seconds Stereo* 
Roll - 6.45 ft. lb. seconds Mono 


The maxizun restoring torque capability of the Guidance and Control 


System is: 





Axcis Torque 

Pitch = 8 ft. 1b, 20-7: peat Be re 

Yaw 16 tte 1b. 

Roll 2 ft. lb. a 


Pointing accuracy requirements and maximum limit cycle rates are as 


Zollows: 


Pointing Accuracy and Rates 









Recairement Objective 






Pitch Attitude L252 


I+ 


Yaw Attitude 220° 


I+ 





-016 deg/sec -008 deg/sec 











Yew Pete | -016 deg/sec e008 deg/sec 









{ 
Holl Rete | -022 deg/sec e011 deg/sec 






* Mono value is one-heitl the indicated maxe yaw momentum 
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In addition to the above requirements for stabilization, the satellite 


vehicle is capable of being maneuvered in yaw. In response to a payload 


yaw programmer voltage, the vehicle is positioned in yaw to 0.25 degrees . 


per 1.67 millivolt of roll torque input with a stabilization time of 6 


minutes, 


The de-booss sequence for the Satellite vehicle is controlled by signals 
from a DI/éN recovery timer. Upon the programmed command, the satellite 
vehicle pitches down a nominal 120 degrees from the local horizontal, 

while orbiting in the "nose-first" atvitude, and holds this attitude 

ith respect to the iocal horizontal until the recovery vehicle has 

been ejected. The tine required to pitch down is approximately 60 seconds. 
alter recovery vehicle ejection, the satellite vehicle is returned to! ed 
tora’) on-orbit pitch attitude. “Tolerances for attitude referenced to —— 


the local horizontal’ and orbit plane while in the pitch-down condition 


are given below, 


Pointing Accuracy, Pitched-Down 
Attitude 





| Objective (35) | 


| Recuirement (33°) 








| Plich Angle from Local Horizontal 






1 
| waw Angle from Orbit Plane 
| 


Rell angle from Radius Vector 





=n the event of a malfunction in the primary attitude. control subsysten, 
& Sack-up stadilizesion systen (Lifeboat) is activated by a secure real- 


vane comarnc. This Lileboat Systez is capable of performing all de-boost 
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sequences necessary for properly ejecting ies reentry vehicle from the 
satellite vehicle. Upon initiation, the Lifeboat subsystem is capable 
of orienting the satellite vehicle from a tumbling mode of 20 degrees 
per second about any axis, and is capable of holding the de-boost 
orientation for a minimm of 30 seconds. Lifeboat attitude control is 
established by lining up the vehicle roll axis with the local magnetic 
vector, and keeping the roll rate below + 2 demesne /eecnua: Lifeboat is 
capable of acceptable performance on North to South passes. The ability 
to perform acceptably on South to North passes is desirable but not 
resently required. pada tatin adeukees required for Lifeboat is + 10.5 
degrees to the local magnetic vector referenced to the required 120 degree 


pitch—down orientation. The vehicle is not re-oriented after Lifeboat 





useage. 


4a orbit adjust capability to offset atmospheric drag is provided by. 
firing, in boost, one or more of a set of solid rocket motorse The 


performance charecteristics of the orbit écjust subsystem are: 


Vacuum Thrust 137 pounds 
Toval Impulse - Vacuun 2250 pound~seconds 


(Zurn Time = 16.5 sec) 


Neminal Delta Velocity/Rocket 17 feet/second 


Licctric Power 
whe electrical power and distribution subsystem for the satellite 
venicle is conprised of a direct current power source, a power distri- 


buvion network, and power conversion and regulating equipment for both 
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vehicle and payload operation. The direct current power source consists 
_ of batteries of sufficient capacity to supply electrical energy to the 
vehicle and payload from liftoff, through orbital flight, and wapd, 


Separation of the second reentry vehicle, 


A capability to provide electrical energy for mission durations of up to 
14 days is inherent in the design of the Satellite vehicle, but employ- 
ment is contingent upon mission requirements and the performance available 
Guring ascent flight. The number and type of batteries to be carried on 
any particular flight are based on a detailed electrical loads analysis 
for that mission. The power shes maintains voltage between the limits 
oF 22 and 29.5 volts D.c. Measured at the vehicle buss. A power margin of 
5 percent based on the predicted -3H~ capability of the battery pack for 
each flight. by Be 


The satellite vehicle Supplies a maximum of 900 watt hours per aay. to 
the payload. This consists of 

“4. Unregulated D.C. With a maximum load of 30 amps continuous, with 
60 azz peak not to exceed 500 milliseconds (duty cycle of 20 minutes on 
anc 70 minutes off), 

E. 400 = .008 cycles at 115 t 2% volts A.C. with an average load on 
Phase C of 0.6 aaps continuous and peaks of 0.85 amos for periods not to 
exceec 500 milliseconds (with a.cuty cycle of 20 minutes on and 70 minutes 

O22}; and Phase A with an average loed of .1 amps continuous.” 

C. Unregulated voiveze for pyrotechnic actuation with peak currents 

o> €0 é=xvs and pe&x Curation of 5 milliseconds while maintaining a buss 


volweze of LU. to 29.5 volts D.C. at the payioad pyro connector. 
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The electrical wire harnesses provide suitable electrical paths for the 





distribution of electrical power and Signals to satellite vehicle, payload 


components and major elements. 


The maxirun voltage drop in any individual cirewit from battery to using : 
component (or payload interface), and return, attributable to the harness, 
including comectors, does not exceed 0.5 volts D.C. Voltage drops in 


primary leads of up to 1 volt are permissable where this can be shown to be 


' consistent with voltage re uirements at the component, and does not involve 
Ee 3 se ? 


ccmmon wiring resistance of two or more components leading to an interference 


proplex. : 


The types of basteries wnich are candidates for each flight power subsystem 


are sumarized With their performance characteristics as follows: 


Tye ‘ Weight Energy (-3 sigma) © 
: Qbs.) _(watt/hours ) 

Vi | 28 | 1,512 

ote . ug 10,700 

ts i36°. 11,870 

yp 107 8,050 » 


all ascent pyrotechnic loads are connected to a separate, diode-isolated 
primary battery. The isolation doice inay be shorted out at the completion 
o2 the ascent phase of flight. Fusistors are provided in all pyrotechnic 
Circuits to protect the vehicle power source and distribution networks from 
Short circuits thet =ay occur during and after pyrotechnics firing, Wiring 
Circuits to pyrotechnics arc vevurn are capable of handling the maximum all- 
sire current of the Pyrotechnic device. Power and pyrotechnic harnesses may 
be groused and routed together, but are separated (as an objective) from 


harnesses for instrumentation, Commands, and test plugs, 


ume 
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The Payload Sectior - 


The payload section, as iiustrated in Figure. 35 ‘comprises a cone-cylinder ae 


structure housing the camera equipment, modified Mark 5A Satellite Recovery 
Vehicles (SRV), and the necessary payload control equipment and electrical 
eabling. The payload section mates to the forward bulkhead of the satellite 
vehicle (station 247) as gue dn Figure 1. The maximum total payload weight 


is 1750 lbs. The primary camera equipment consists of two high-acuity pan= 


oramic cameras mounted in 4 30 degree convergent stereoscopic configuration. 


Simultaneous operavion of both cameras provides stereoscopic photography. A 


Qual Stellar Index Camera (DISIC ) is installed adjacent to the "B" SRV to 


provide terrain and stellar photography for "A" and "B" missions. Film from _ 
the pan cameras is routed through the "5" SRV, whose take-up spools are docked 
rere) Desyery rotation during the "A" mission, to the "A" SRV. Upon command, the 
fitz entering the "a™ SRV is cut end texe-up, command and T/M functions are © 
transferred to the ng" SRV for the remainder of the mission. Film tcon'the 
DISIC is routed through an exit housing sontainine a cut and splice assembly 
to the "A" SRV. At the completion of the "A" mission, the film is cut and 
spliced to the leader extending from the Ht SRV, and take-up is ‘jnitiated for 
che "5" mission. Transfer o+ the seu and DISIC take-up control may be accom=- 
plished indepensertly by real-time command. Programs for camera on-off 
operavion are Dr wrovicéed as stored commands on the orbital programmer. Program 
selection, camera selection, stezee-o2r mene-azede_selection, and V/h compensa- 


tion are provided througn real-time commands. 


At the conclusion of the "a" mission, the watt SRV is de-boosted on the desired 
recovery orbit. Initiation of the "BY mission is not contingent upon prior 
Psd 


separation of the "A" S2V. The = jring between the "A" and "BY SRV's is 


retained on the satellite vehicle until jettisoned by a signal in the de-boost 


~ a (alka pay aor — = "7 ao) 
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_ The payload section provides power distribution networks for all 


payload equipment forward of the Agena/payload interface. This 
includes all junction boxes, cables, and connectors necessary -for 


‘the control and monitoring of payload equipment. 


Payload Structural Envelope 


the payload. ecu uipment is contained within the structural envelope of - 
the payload section of the satellite vehicle. Figure 5 presents the 
general arrangement of primary payload equipment as well as relative 
Cimensions. The maximum diameter of the payload section does not 
exceed the outside Giameter of the Agena vehicle at the mechanical 
interlace station, and installation of payload equipment external to 
the payload structural envelope with consequent addition of aerodynamic. - 
airings is avoided. The mounting provisions of the payload structure | 
persat the necessary alignment accuracies required for camera optics 
anc Tila transport and mainvain these alignments under conditions of 
DSoosver-incuced environnents Curing escent and throughout the subse- 
quent orbital phase. While on-orbit the payload operates in a vacuum 
enviroment anc uncer conditions of solar radiation varying from 
carect sumiight to earth shadow. Environmental control for the 
operavion and survival of the photographic equipment is provided by 
the peyloed straceuras enveiope as follows: 

A. The cameras and film tracks are provided with a light-proof 


environment, free of all sight ieakage that could produce objectionable 


28 


waa, SOgRIAz.s 





a 








Be A pressure environment is provided to suppress corona dis 


charge. The Pressure Makeup Unit (PMU) is capable of maintaining 
pressures of ha microns or higher in the payload cylindrical sections 
Curing canera operation. 

C. Detachable doors are provided in the payload structure for 

Ptical viewing ports. These doors provice protection to optical equip- 

ment during ascent anc are ejected prior to orbit injection of the satellite 
vehicle. The structure also provides boots or other similar devices to 
‘seal the canere equipment from external light. 

De Passive thermal serteay is provided (where possible) for ten- 
berature-critical equipment. whe external surface of the payload structure 


is used for passive temperature control. An optim absorptivity. is. Pro~ 





vided by surface coat vings and mosaic patterns to maintain an average 


temperature of 70 + 30 degrees Fahrenheit inside the a eestcel section 


. 
. 


of the payload. 


Penorazic Camerzs 

Tne fundamental purpose of the J-3 Camera Subsystem is to provide extensive 
Sveréoscenic phovog-anhic coverage of the ground with sufficient detail 

to &ilow ~ photointerpreter to recognize, evaluate, and monitor selected 
targets. Consequently, tne subsysten contains certain Features which are 


‘ 


cesizmed Specifically towards tais end, First, the camera uses a high 
acuity lens in such « wey as to taxe advantage of 
wne high resolution avéi_asle over a nan~ow field angle. Secondly, auxi- 


=iery horizon recoréing comergs are Sounved in a fixed relationship to 


the panorazic caexera + vO Provide an expeditious means for determining 


Sais ae. eee 
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which any point in the pictoeeasies format was recorded and also:‘the 


time relationship of horizon optics exposure to panoramic exposure. 


The secondary purpose of the camera subsystem is to provide photogrammetric 
control data having the required geometric accuracy to assist the carto~ 


Grapher in constructing accurate terrain maps from the photography obtained 


by the system. of €qual importance is the ‘ability to assign accurate 


Beodetic coordinates to the maps so constructed, 


ror carvographic purposes :t is essential to establish the geometric 


relationship between points on the film format and corresponding as 


points. In order to accomplish this, it is necessary to calibrate ‘the 


internal geometry of the camera, This involves the use of special 


equizment in pre-flight test ting of the system ang special data reduction 


when Pte. formar d 
vecrnicues. ‘The calibration in nhiormavion obtained from the. tests,is 


Supplied to the cartographic community. Additional data are recorded on 


whe Piin curing in-flight photography. These data permit the correlation 


o> the Pnotography with the previously obtained calibration information. 
wus, for every point on the Fon, TE es expected that the cartographer 


can cevermine two angles, Alpha (across-track or Scanning angle), and 


T2€ complete J-3 Penorexic Cenera Subsystem consists o> the following: 
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Two identical, 2y-tnch focal length £/3.5 panoramic cameras, each * 
tte two integrated 55 millimeter focal Length, —£/6.3 horizon optics. 
2. One auxiliary structure (supports both panoramic cameras and | the 
electronics packages to form the so-called camera module. ) 

3. One supply cassette, 

4. One supply support structure. 

de Wo take-up cassettes, —— 
6. One internediate roller assembly, 

The panoramic cameras are positioned on the auxiliary structure in a V—: 
conlisuration to provide a 30 degree stereo angle. The andliary structure 
25 three-point mounted to the vehicle so that the even serial numbered 
cemera is located forward and views toward the rear r (aft~looking), and the 


= ae pe 


odd serial numbered camera is located aft and views , forward (torwara 





looking). The auxiliary structure also provides the mounting surface 

for the systen's electronic packages. The supply cassette, which contains 
wne toval Silm supply for both cameras, is located aft of the camera 
module. The supply cassette is fastened to its Support structure which 
=s, in turn, three-point mounted to the vehicle. Take-up "AT, located 

=m recovery vehicle RV-1, and taxe-up "BY, located in RV-2, each take up 
halt of the 222m of both ce emereés. The intermediate roller assembly is 


evvacned to the vehicle between teke-up "B" and the camera module. 


TAé system is basically designed to use 2.5 mil base, 3.0 mil thick, 70 milli- 
=mever, SX 3401 fila waich has en serial exposure index of 1.6. The supply cassett 
CONTELnS two 26-inch dieneser Spools,’ each capable of storing 16,000 ft of film, 


=ach of the two take-up "A" snools is capable of storing 8,000 feet, and each 
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take-up "BY" spool is capable of storing 7750 feet of film. The system's 
total film capacity, therefore, is limited by take-up "B" to 31,500 feet. 
The system may be operated with another emulsion type separately or in 


combination with 3404. These other film types, thickness, approximate 


aerial exposure index and sensitivity rangé are listed below. 






Type Thickness tienes Aerial Exoosure Index Sensitivity 

S0-380 0.0020 _ 3.6 Panchromatic 7 
SO~122 0.0036 . 18 (w/W-2B) Color 

$0-340 0.0025 . 250 Panchromatic 

$0-230 0.0030 . : * a Panchromatic 

SO-189 0.0036. - 18 (w/W-12) Infra-red 

S0-266 OG0L5 - 80C0 ASA 7 Panchromatic 


(no AEI available) — mei tos 


A summary. of the general configuration and operational characteristics 


are included in Table ITI, 


Caexere Operation 
she panoramic cameras are incependent and similar but are not inter- 
Caangeable. Each camera consists of its own machined frame upon which 
most oF the cazere components are mounted. Because some camera compo— 


to the auxiliery structure, the structure mist be 


m. 


—— = te _ 
mCnLS Ere &ttacne 


considered és an integral part of the panoramic camera. 


au€ primary components of the panoramic camera, as shown in the functional 


be 


Schematic in Figure 6, are: (.) Grive system, (2) lens, (3) scan head 
assexsiy, (4) crux, (5) fim transsost mechanisms, (6) FMC mechanism 
a ? ¢- 3 £ 


(7) penorenic geometry sysven, anc (8) the horizon optics. The actions 
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- of these components are related ‘and 
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pulleys and special-function gear Packages, all of which are driven fron 


& single camera drive motor. 


The 2h-inch focal denen lens is a Petzyal design consisting of five 
elements mounted Within a cast magnesium cell. A sixth element, the 
“ield flattener, and an exposure/filter device are mounted on the end 
o> @ titanium tall cone which is, in turn, secured to the lens cell at 


tne nodal point. 


The scan head assénDly, which contains the slit width and filter change 
device and the focal plane rollers, is mounted on the end of the lens 
cone. This device consists of a bi-directional, four-position slit width 
Chénger and 4 two-position filter changer, and is shown in Figure 7. A 


- TA 5, 


slit width failsafe mode or nominal slit width Fosition is alao poi 2 





the slit blades are driven by a servo motor which is clutched to a dual 
poventioneter, A nomograp: for cevernining camera exposure time is shown 
an Figure 8. The silter and < dual potentiometer are driven by a stepper 
mowore During the exposure portion of the Scan, the focal plane rollers 


i:it the film from the guide rails into the exact focal plane. 


=n. order to prevent light from envering the vehicle compartment through 
wne vehicle/camera inter: ace, a Crum rotates with the lens Within a 


§ ligss shielcs that nod with the drum. The drum 


hetwors of nonrotetic 


BS 
6 


=~selz is sogatetigett excery for the clear aperture end and a smaller. 
Cpéring For the scan hea éccess cover. Two formed pieces of sheet 
mevel, which are ccztacheg vo the drum around its periphery, rotate inside 


5 


& lédyrinss rrevernting light fron entering alongside the drum. The 
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of the drun, and the shields encanease the drum over a sufficient portion 


of the circumference to prevent light from passing around the drum itself, 


‘The drum assembly also serves as a thermal shield for the iens when the 


camera is inoperative, Furthermore, a series of rollers, located around 
the circumference of the drum and placed parallel to the lens rotation 

axis, revolve with the drun just beneath the film guide rails to prevent 
ila from being pulled through the rails. These rollers do not contact. 


wne film under normal ‘operation. 


The camera film transport systen, shown schematically in Figure 9, com 
prises an insut met vering roller which is geared through a 99/101 percent 
clutch to provide continuous input Reece ng at a. pominal rate. . Fila 





gaice rails guide the film over the 70 degree format and fila clamps 
located at either side of the format are actuated during exposure. a. _ 
fraze metering rolle- pulls one frame o2 exposed film out of the format 
area Guting the TOn—exposure portion of the cycle. A shuttle mechanism 
Stores the extra length of film arising from contimous film input and — 
Catpue and intermtitent free mevering. The shuttle also is used to 73 
consrol the 99/101 percent clutch. The complete film path is shown. in . 


™: 
~S 
cal 


igure 10. 


Zach camera contains its own FMC mechanism. The FMC mechanism is com- 
prasec of a can, which is d>iven by the caiera drive motor, and a four-bar 
~aiage waich 4S G>riven by the can, 78, linkage is fixed at one point 


Such that the action of the Cam agains. the linkage causes the cameras to 
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rock in the vehicle pitch axis, The FMC cam has been desiatad to produce 


a 7.6 percent end: > in each panoramic frame with exact FMC correction. 


Each panoramic camera conveins two horizon camera assemblies that allow 
the photogrammetrist to expeditiously determine the pitch and roll attitude 
of the panoramic camera Curing exposure. The horizon camera consists of 

& 55 =illineter £/6.3 lens » & between-the-lens leaf shutter, a shutter- 
trip solenoid, én attenuator change mechanism, and an assembly housing. 

The horizon canera assem! 2ies are mounted on each end of the fiim trans- 
port bridge. This facilitates the sharing of a common film supply and 
path with the panoramic camera, The optical axes of the horizon lenses 
are nominally, but not exactly, coplaner with the optical axis of the 


panoramic camera. The horizon cameras operate with every. other F 





camera frame, : RAY a gaa 





The horizon cazera uses an integrai filter equivalent to a Wratten No. 
25. Tne lens Provices a format of 2.12 vy 0.9 inches. The corresponding 


hal? angles are 26 and iz Gegrees, respectively. : 


a 


The horizon camera housing provices a Support structure for the lens, 
Suutver mechanism, lens cone » Lens mood, and filter change mechanism. 
2a€ Silver chanze mechanics, mounted in front of the lens, consists of 


& sliding filter on a track, & Crive motor, and connecting linkage. An 


ewvenaéting cilter may Se siid in front of the lens when films faster . 


wnan the besic 3.0L are used. 


a4 
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The relationship of the eaosure functions within 1 the camera are con~ 
trolled by series of camse The one ene per eyele cam operates 
the panoramic camera functions while the one-half revolution per cycle 
céa controls the horizon cameras, The Sequence of events is sh 10Wn in 

Figure li. 

Camera Format 

A sketch of the camera format With associated data is shown in Figure 12 
énc the SL? data block format is shown in Figurel3. The relationship 
o> the camera oer to the ‘ground Scene is shown in Figure 14. The 
usézole pictorial area of the panoramic camera Photography is 29.323 
“nches along the fin major axis and, as shown, 2.147 inches @cross the 


lin. The coverage associat. 


III for various altitudes, 





the photographic Scale can be Serecraitats by using the nomograph in Figure. ce 
+2° Tais chart includes the scale variation with departure from the 


cexver of the format, 2né center of fora met is denoted by a dual rail 





hole as shown in enlar gements "A" and 13m on Figure 12, 


ane vetean cemera format includes five fiducials which register as 
o.ClS inch Giaceter Sous. These cots are formed by 1.5 volt incandescent 
2238 watch contact print through small holes in the format frame when 
wane panorenic cemeré is in the center of format. The fiducials are 
HCmInsily pos: vicned to provide tae basis for a coordinate reference 
SYSER lor calibration. Tae intersection of imaginary lines joining 
CSDSite Tiduclels Tepresenzs the or agin of the coordinate system, (This 


atersection does now represent a Photogr tric 
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. Panoramic Geometry 


The canera incors ates the means by which a cali bration framework can 


be developed that allows the panoramic o Photography to be utilized for 


. 


cCarvographic purposes. The Components of this Ppanorenic geometry frame. 
work internal to the camera are: (1) a series of holes spaced at one 
cenvineter intervals élong each film guide rail, (2) a pair of lanps 
Seastened rigicly to the upper end of the lens scan arm which produce. 
sracés on either aye or the format and waich represent the locus of 
the path of the >rinciple axis of the lens, (3) a nog angie to scan 
EnSle célisrssicn Sysvem which, by means of 2 xenon flash triggered by 
a: ODvicé. cneocex> mounvec on the nod axis, images a ser ies of small 
Covs é2onz che edge of the format, and (4) +a series of timing pulses . . 


«a? 


&iso imaged on the edge of the format to provide a time reference, The — 


vant 


+ocatioa of this data on the film js Shown in Figure 10, 


TS Cbtain the pametrd W 9 célipration of each Camera, 2 grid which has been 


? 


Very éecuravely so T258C onto a taick glass piaten is €xposed orto a 
a8n508 of film, Tis film is then progrexmed through the camera and 

Une Sbove noted Gaze is coubdle exposed onto the grid. An accounting is 
MECE Tor ths Cistortisns cue vo the pr: —iting of the calibration grid, 
Cymslics within the camere Systen, anc devslopinz processes, After these 
ars Seetored Cut, 2% is sossibie SO c&librate the rail holes through the 
S726 inuersectiozs =n Such 4 Wey &S to al" ow the use of the rail holes 

€ &cvuel operation sor the determination of the 


e- 


ferns (secon) éngic (since che & ic is not 4 permanent part of the camera), 
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related to the xenon flash nod-to-scan calibra- 


tion dots, the relationships of nod-to-scan angle can be determined. 
Tne Beta angie can best be determined by & Cirect measurement rom the 


PG strizes which, define tne principel point of the lens at ony instant 


Mecessery vo cmow the attituée of the vehicle during excosure. This 
o Lb’ 


sc-tormation is provided by the DISIC, és described in Section IV, which 


Simultaneously records stellar and terrestrial imagery and therefore 


allows for a determination of she vehicle attitude at that instant. In 
&@cSoivion to the internel geometry for each cemera, it is necessary to 
iow the relative oriontation of ore Panoramic camera to the other, as 


mMounved in the vehicle. This will be established after vehicle instal- 


lation by means of an external array of calibration collimators. 


The panoranic Secnetry components record a s fPicient amount of accurate 
Give ON cach sanovemtic Shame to snaale the cartographic community to 
Gcvermine, at every point on the frame, the following parameters: 

~- «4ipne (scanninz) end Beta (along-track) angles with an accuracy of 
+ arc seconcs, _ sizza (rms). 

a. The escolute tine o2 exposure With an accuracy of 2.5 milliseconds, 
3 signe. (This is necessary since ell the images in the panoramic 
woTEee Ere Toe phovograsned sicultancously.) 


ve S58 time oF exposure Té_cvive to another specific point on the format 


ele Som ala Le arya FF wert Q ° Sn, 
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‘4s The change in the nod angle of the care 


of whe image point, from a pre~cetermined nod angle with-an-accuracy- 


ol are Séconcs ,—1-s 


These parameters can be ootained for 
MeSSUremens 


whe ease oc the fiir adjacent to the 
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veen the imas 


wréces are recorded along 
© one edge of the 
moe images, @ solid tr 


-~ Cots are recorded, 


ne Teil hole images are 


ges of 0.0015 


Cenvimeter a 


te Moe 7 
GC manuel LV. 


holes are calibratec re 


Goons O Bicrons, 1s 


scan. Ese) of each hole, 
detween c 


~~ ae aA St y - 
were SPOVLECS With cach ccmerea, 





éech image point by making linear 
and the data which is recorded at 
format. A row of rail hole images 
whe length of the format (scanning 
film. At the other edge of the film, a 


sce, a row of timing marks, and a 


Tournd spots about 75 microns in dianever. They 
inch diameter holes in the rails. — The rails 
#itm on an are of 70 degrees. There are 73 


& 1 degree apart angularly and approxi- 


ally so that their position is 


2508 (4 microns in each of two orthogonal 


this information, waen used in conjunction with 


: 


0S, Ellows dcterrination of the Alpha angle 
sae eceurécies o> the reil hole calibration 


ere Szecified in the calibration’ 








ra, at the time of exposure 
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in each rail, the rail holes are exposed one at a time as the lens 

rotates about its nodal point. The rail lamps are positioned in such 

& way that the >ail holes and the grounc images are exposec simultaneously. 
the zero scan engle is set arb: wrarily by an additional rail hole at the 


center of each of the rails, 


eae ‘Solita sreces, usually reZerreé to &S the panoramic geometry traces, 
are user in locatiz_ the principal point of the lens, : : The position of 
wie principal point must be known so that linear measurements in the x- 
Girection of the fin (along-track) can be correctly converted to Beta 


1gies. The distances of the two ‘light Spots which produce the solid 


fi 


wraces ircm the pr ancipal point will be measured and given as x, y, 
Coordinates. The principal point will have (0, 0) coordinates. The - bards de 
Dénorenic geometry + traces are about 25 microns wide. The x,y; coor | 
Cinates cZ the two light spots that produce the solid traces will be 
ea. fen Sith ~essect to the principal axis from measurements made on an 


-e o™ “a Se 
opvicél Sernch, 


whe mod dots ere round Spots edout 50 microns in diameter, They are 


eperece subsysten cozsisving of an accurate optical 
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ewecerenic circutis, en xenon flash htuse, two sections of 
\752ceal Tiber bundles » & [OVEtinzZ osticel coupling, and a lens. 
4 off 


CHL SF Fre ated 


“- Spviccl encoder <s mouruec on tne nod shaft of the;, camera; to mecsure- 
Ts med ancle. as cCruain lixed nod ang. positions (every 19.78 arc 


£63228), theo execdex EnG its associated elecsronics generate electrical 
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trigger the xenon flashtube whic. flashes for 2 microseconds in response 


vo @€2ch sulse. The lignt of tre xenon Slashtube -s5 piped by the fiber 

optics bundles through the roverzy optical coupling to the scan head, 
waere the fiber bundle is masked exc:nt for a very small hole. The 

ee ezerges rom this hole end is projected by a small lens onto the ~ 


ita Fee 
7 ttn . 


an this manner, dots which can be identified with definite nod angles 


sre recoracc on the film. The position of a nod dot along the film 


x 


\ ccoorcinste of &@ frame} Cepends on the iocation of the scan head with 





Tespecs to the rails (in other words, the scan angle) when the xenon 





fuashtube was triggered. This provides sufficient information S. obtain 


the calisration c7 the nod versus the scan angle. The zero nod position 


23 érbicrirr, and it i 8 define’ by an additional nog dot generated by 


Slerezce outDus of the encode-, 


256 tine masks ase elongated ssots 0.005 inch Wide by 0.045 inch long. 
ies pos eredchclien Purpose, &€8 part oF the Scanning fun unction, 2s to facilitate 
wns Coverminesion of the tine o> exposure of the Zormat. The time marks 
enereéves Ey an accurate vulse generator (200 pulses per second ) 
Walsh sriggers 2 neon tube. one lish of the reon tube is focused on 
was lls Sr the sexe lens Waiea focuses she nod dots. The time marks 
-STEAt Uhe Cltermingsion 62 the vane Cifterence between the exposures 


o> WO Clillerenz points on she formes with an cccuracy of 1 millisecond 
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Data | Displays’ 
in addition to the panoramic geometry display, certain other cata appears 
on the film. Tne vehicle clock is read out to a silicon light puiser 
bleck. (stp P) which exsoses the time on the film in bir nary form. The binary 


Spot size is about 0.007 inch in diameter. There are actually six columns 


oF 32 bits available, sut only three columns of 30 binary bits cre used as 
SHO a Piewss 22, “She conumns are parallel to the edge of the film end 


os + 


~O rig.% as seen from the side cf the filn away from 
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ese Ssse Sha Je* 
whe emilsion woen the SLP is on she ecze o> the film nearest the viewer, 
Tne column Surtherest fron the film edge is column number one, and all 

-vS Gre iiiucinated to provice a registretion for mechanical readout 
VoLuan two mresenis the tins work in rows 1 through 29 with the 30th bit 
being the parity bit. iuma three presents reciprocated time, again i 


When the 30th bit being the parity bit. 


79 Sroperiy imaze the SLP » it is necessery to firmly clamp the film to 

was Dlocs curing exposure. Since this 3 not possible in the ?iln format 
sSee, tn- SLP biock is located on the taxe=up side of the framing roller. 
s25 mecns that any time reacout as seen on the film is associated with 
was Following (nex: nigher monber ) “rame, o> conversely, when ascertaining 
WES vexen, it is necessary to look at the SIP 


TSEQSUT Glock on the vreviozs o= low > rumbered frame. 


wsverminssiée ef es AAStanS Curing scen when the tine was recorded is 
[eatin 3 alee 
mic Bo" novins whe, rocitio=- ol a smear pulse in the 200~cycle-per-second 
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‘timing marks. This is a variance on the J-1 technique where clock 


interrogate wes rererenced by a. Dlanked vzlse, 


eae camera serie] mumber is exposed on the film margin Opposite to the 
ceva block es shown in Figure 12. The serial number is located aporo- 


cmstely 6.9 inches to whe left of format cente>. A cross is exposed 
fw 442 


— Uhis somé margin at the aniviation of camera operations. This cross 


a5 paysically located acjecent to the carera serial number,  ne—exposed _ 


SSS 50m ihe f:2--pus be aocaved at any pointy mg ne—tilm edge ag sn 


Oo peg eee, , 2 
we tease ee SYSvcms.. 


L. 


sue Dersin of tke horizon camera oma; contains five fiducial hole 


==45eS Waich ere used to reference the Position of the principal point 


o2 é2t0~collimation ofthe horizdn lens. 


TAS toncirtecie cé=ers lenses anc hoxtzen cCameres are individually cali- 
=o> VO S3ing mountcs O% Sne Dénorazic camera, This individuel 
céibrazion consisis 62 Ceteraining the principal point of auto-colli- 


waves, Snk Ons eguivelsnt Cseel aingen, end chécicing the lens distortion 


cnareacveriscies, Sussectent ts sais, each cerera system is calibrated 


SS CSisrmine tis Position s2 the “aC>icontal cameras in relation to ther 
TESTS CTAVe Tencrimic caters ler ° 258 accuracy of these calibrations 
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lar. photograr +” The DISIC'(Dual Stellar Iadex Camera) is comprised“ 





of three ceneras; one dcownwarc looking terrain camera and two stella- cameras 
wnose axes are 10° &5ove the horizontal, The DISIC inboard profile and eng 
vaew instalation Crawing are shown in Figures 16 and cay a respectively. A 


=Sting of the general camera design parameters is 8iven in Table v, 


The DISITo Subsystem is Cesignedc to operate in conjunction With the panoramic 


cameras, vermsc she Slive mode, ox= to overate indevendcently, ane camera 
2 ? Py Py 


Sanctions are controled Within the unit end are time phased rather than 


conerollsa 2=onm Signals from the panorenic camera, Tiere are therefore no nye A 


anclcetions on the ponoremic film to show DISIC operations. All frane - see 


Correécuicn is accomplished wash the intervolation of the binary tine words “ 


nm the Penoré=is, terrain end svelier flims. The méecnanical block diagran 
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ct 
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a5ICc is illustrated in Figure 18, 


DISIC Operation 15, CLS or 1, 75— 


one terrain cemera is preset to operate 2b either 90375, o8 12. >, seconds per 


fYSle Desed on pléermnec carera altitude, The stelier camera cycle period is 


O) 


er - 


3.255 Seconis Curing sleve operations (Mode =) thus producing three stellar 
-7é=€S So> each terrain frame at the 9.375 second period. When the DISIC is 
: Uns ixmseruwsews vn itmee OY oy tarts a - 2 - 
wes eee ae SCUSCNOEND mode \e00e <) the stelier camera operates once sor each 
werTiin onposure. The Sequence c! cenera events is Shown in Figure 19 for 


= 2 32c2l °.375 second verlioin camera cycle period. 
2 eeplooll view of tné Dunectional Schexavic and 2i2m i ireading schematic 


S- the comers ts shown a Sagure 20). de> of ths movions Within the canera 


SPS procuces Sy 2 Singie E>ive =stor, Cervein options have been incor- 


TELLS incs the Gesisn to increese operational flexibility anc 
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Shown in Figare 22, 
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Structural Design 
The maximum weight of the SRV is 417 pounds, Components in the capsule 
and on the thrust cone are packaged to provide Space and access for 
Payload components. The relative location and orientation of the pan 
camera and DISIC take-up cassettes are shown in Figure 21, Sealing 
provisions are provided for the capsule and other devices as necessary 


to protect the exposed film during the reentry and retrieval operations. 


The capsule modifications are designed to float for at least 55 hours 
an the event that air retrieval is not accomplished. The Sinkport 
Supplied with the capsule scutiles the capsule after 55 hours. Flota- 
tion is designed not to exceed 85 hours maximum. The capsule is capable 
of sustaining water impact while suspended on the parachute under con= 
ditions of a sea state of 3 with 18 knot surface winds. After water 
impact, the capsule floats and will not capsize in sea states of 3 or 
2eSs, as defined by the U.S, Navy Hydrographic Office. 


she parachute recovery subsystem effects the necessary deceleration and 

Stabilization of the recovery capsule during descent through the atmos- 
poere. The maximum Suspended weight, excluding the parachutes, is 230 
pouncs. The desired rate of descent at 10,000 ft. above mean sea level 
28 less than 30 feet per second under standard atmospheric conditions. 
Tne main parachute canopy is designed for aerial recovery, with 90 to 
235 pounds Suspended weight. Maximim aerial recovery altitude is 15,000 
Ste, and maximum aircraft speed is 135 knots indicated air speed, 
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Command, Control and Telemetry 





All commands to initiate SRV operation are provided from the satellite 
vehicle. After Separation from the Payload, the Sequence of spin, 
firing the de-boost rocket, despin, and ejection of the thrust cone,. 
are controlled by a timer located on sis eae cone. After the reentry 
phase, deployment of the parachutes is initiated by circuitry contained 
within the SRV. The SRY provides a 3 channel FM/FM telemetry system 


for Supplying key event and environmental data. A continuous wave 


€ 


vransmitter is provided as a beacon to assist in acquiring the capsule 


Guring recovery, 


Attitude Control and Propulsion 
During the separation sequence, the satellite vehicle provides the 
anitial orientation of 120 degrees from the local horizontal. Subse~ 
quently, the SRV attitude is maintained during the retro-rocket firing 
oy spin Stabilization. 4 spin rate is imparted to the SRV at @ nominal 
vane of 2.3 seconds after tne Separation command. After &@ time interval 
Oo accommodate retro-rocket firing, the SRV is despun, During the 
balance of the reentry phase, SRV attitude is maintained within acceptable 
Structural linits by the aerodynamic damping characteristics inherent in 


the SRV design. 
THe retro-rocket provides total impulse of 10,500 1b. seconds + 3%. 


instruzentation 
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eR Gs, . ~ 2 
Separation and reentry phases of flight. = the orbital and 


Separation phases, SRV-mounted Payload components ar@ monitored by 





means of the satellite vehicle telemetry link. During the de-boost, 
reentry and recovery phases, status data and key events are transmitted 


via SRV telemetry. 


Electric Power 
During on-orbit operation, power to operate the environmental heater in vhe 
"aA" SRV and in both SRV's is provided by the satellite vehicle. The satellite 
vehicle provides power to accomplish activation of the SRV and separation froz 
its payload mounting structure during the ees sequence. _ Subsequent 


operation of SRV timers, telenetry, beacon, and pyrotechnic devices are 


powered by batteries contained in the SRV. 


Retrieval Aids 

4 flashing light, the VHF Beacon and the telemetry transmitter on the: 
SRV are used for tracking during the recovery phase. The flashing 
aight has an output of 10 lumen seconds per flash with a minimum flash 
rate of 60 per minute. Minimum operating time after water impact is 
+0 hours. The minimum life of the deacon and batteries are also 10 
nours after water impact. . In the event of failure of one (1) recovery 
dDattery, the remaining battery provides operation for a minimm of 5 
hours. Minimum operating life of the SRV telemetry subsystem and 
datteries is 20 minutes after separation of the SRV from the payload, 


Dut the design goal is 40 minutes. 
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SECTION V 


OPERATIONS 


The Corona/J-~3 System encompasses the total capability necessary to 


achieve search-surveillance photography by orbiting satellite, and 


ancludes all functional flight and ground based systems with support 


personnel necessary to attain this objective. 


A summary of the J-3 operational data is as follows: 


active lifetime 

Camera operating altitude 
Period 

Perigee altitude 
anclination 

Location of perigee 

Beta angles 

Reentry first SRV 


Reentry second SRV 


14 days 

80-200 N.M. 

88-91.5 Min. 

80-110 N.M. 

60*~110° 

20°-60° No. Lat. Descending 
+65° to -65° 


1 to 10 days 


2 to 14 days 


Panoranic Camera at 90 NM. photographic altitude: 


Stereo angle 

Scan angle 

Field of view 
Cycle rate 
Maxizum duty cycle 


: o- we TT ON IN TABS 


90 


30° 

70° 

5212° 

1.5-4.5 Sec/Cycle 
20 Min./Orbit 





mg 


DISIC at 90 NM. 


Film load per camera 


Forward overlap 
Swath width 


Forward coverage 


Total stereo coverage 


Field of view 
Cycle rate 
Slave mode 
Alt 
Indep. mode 


Alt 


Maximun duty cycle 





15,750 Ft. / 6,000 Frames 


7.6% 
130.5 N.M. 
8.68 N.M. 


6.3 x 10° Sq. N.M. 


photographic altitude: 


Terrain 


71° 


9-375 Sec/Cycle 
12.5 Sec/Cycle 
9.375 Sec/Cycle 
12.5 Sec/Cycle 
45 Min. /Orbit 


Stellar 


23.5° 


32125 Sec/Cycle 
3.125 Sec/Cycle 
9-375 Sec/Cycie 
12.5 Sec/Cycle 
45 Min./Orbit 





Fila loading 2,000 Ft. 2,000 Ft. 

. 4,800 Frames 16,000 Frames 
Coverage 26.3 x 10° Sq. NeM. 
Overlap TS 


COMMENICATIONS AND CONTROL 
Communications and control are obtained through the use of the USAF 
Satellite Control Facility (SCF) tracking, telemetry and command net 
operaving under the control of a centralized mission control center, 
the Satellite Test Center (STC), located at Sunnyvale, California. 


tracking stations of the SCF that are utilized to perform this function 


are the HE 2-206: Station = 


Wow bales D 
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| eee Station } 4 the Bue, Station 
tation mi. the acing Station. Other stations which may 


or may not be a part of the SCF may support operations as necessary on 








an individual flight or flight series basis if required. The maximum 


mumber of consecutive orbits between station contacts is four. 


m 


ane SCF is responsible for determining ephemeris data for the satellite 
vehicle immediately after orbit injection and updating the gphenend s 
oy use of tracking data throughout the orbital mission. Telemetry data 
concerning vehicle state-of-health and verification of real-time 
Commands and programmed events are also obtained by SCF stations, and 


ére made available for reduction, analysis and display at the STC, 


~ 


Payload and satellite vehicle on-orbit functions are pre-programmed on 
an orbital programmer tape for the desired nominal mission. Flight 
aiternate stored prograus for photographic operations are also provided 
for selection under non-=nominal orbit conditions, predicted weather 
concitions, and variations in mission priorities, Adjustment of the 
orbital programmer, the selection of stored programs and camera opera~ 
vang functions are provided through real-time commands based on actual 
epneneris conditions as determined from tracking data, Tracking and 
conmancing capabilities are adequate to compensate for the following - 
effects; 

Ae accuracy tolerances on the orbital injection vector affecting 
oroital period, eccentricity, and location of perigee, 
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es B. Orbit decay with time due to atmospheric drag effects on the 
satellite vehicle. 
C. Apsidal rotation and nodal regression caused by the earth's 


oblateness as related to the orbit plane inclination. 


To synchronize the stored commands with vehicle position, the orbital 
progranmer is adjusted by real-time command so that the in-track error 
Goes not exceed 3.5 seconds of time. Accurate ephemeris data is also 
provided for real-time selection of imagé motion compensation and 

camera cycle rate, camera operating program and camera operating mode. 
Primary data for ephemeris prediction is obtained by the use of a PRELORT 


radar and a satellite-borne transponder. 


es Real-time commands are limited to the periods of time when the satellite 


vehicle is within communications view of the ground station. 


whe primary command System for the J-3 System is the S-Band radar analog 
ccmmang mode, which comprises 6 tones and 15 commands. ‘Two additional 
Command systems are used to augment the primary command capability. 

These are the ZEXE (150 xc VHF) and ZORRO (S~Band digital). Depending 
upon the command, ZEKE commands require transmission in a secure (encoded ) 
or a clear mode. ZORRO commands are transmitted in a secure mode. 
Antennas used by SCF ground stations to transmit commands to the satellite 
vehicle are as follows: 


Command Systen 
Station ANALOG ZORRO ZEKE 


Prelort Prelort Helix 





Prelort Prelort Helix 
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~ Prelort ~~" Prelort Crossed~Yagi 


Prelort Prelort Helix 
Prelort Prelort Crossed~Yagi 


Prelort Prelort Crossed~Yagi 


At appropriate times following completion of the orbital missions, the 
reentry vehicles are Separated and ejected from orbit using their own 
ce-boost propulsion capability to impact in the selected retrieval area, 
she primary impact area is a broad ocean area within the WIR, located 
Detween 10° and 26° N, Latitude, and 145° to 172° W. Longitude. The 
nomanal impact latitude is 24° N. Retrieval is accomplished by air 
wecovery as the primary mode, or by water recovery in the event that 


éir retrieval is not accomplished. The STC computes impact predictions 


for use in cormanding de-boost of the SRV's, and for deployment planning 


by the recovery forces. 


Under normal operating conditions, vehicle and payload commands specified 
for the flight are inplemented by the Flight Test Field Director (FTIFD), 
air Force Satellite Control Facility (AFSCF) on direction by the iii 
Program Directorate for the vehicle and tne Payload Sub-Assembly Project 
Oxfice (PSAPO) for the payload. In the case of abnormal flight conditions 
or anomalies of the vehicle and/or Payload, commands are Subject to 


review, approval and control of the eran Directorate, 


Vehicle commands transmitted by the SCF are based upon ephemeris 


cata obtained and reduced by equipment presently in use in the SCF, 


Payload command is based on the payload data available generated by the 
PSAPO. . 


9h, 





PRE-MISSION OPERATIONS 
ER AUN 


A mission is scheduled by a —(séi 


| eee a list of inclination angles » that can be flown » to the 
PP, four or five in number. Along with each case is an indication 






of the weight limitations and the possible days on orbit for each. ie 
examines each of the cases and evaluates each against the Intelligence 
Requirements, the forecast weather conditions » the area coverage capability, 
and the sun angle characteristics of each. The inclination angle selected 
is then sent o iii 

In addition to the inclination angle selection, the launch window 
must be selected. To do this, Peeives the launch window limits for 
the vehicle fron IE. the launch window limitations on the payload 
(pan camera and stellar index camera) from APF (Advanced Projects Facilities 7 
Palo Alto). B= reviews these and picks the optimum (best lighting 
condition) and specifies the launch window and the recommended launch time. 

Arter the orbit and launch time have been established, J is 
responsible for generating the camera program options to be used for the 
fligat. The CORONA system becuaues all the possible payload command options 
ve loaded into the vehicle prior to launch. 

Tre CORONA targeting requirements are specified toy the Photo 
Working Group Committee of COMIREX. It includes the priorities for the 
area search requirements and priorities for mapping/ charting holiday areas 
@s provided by DIA through the Army Map Service. ‘The target deck includes 
tne nigh priority search complexes (usually 15-50 in number). These are 
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designated as priority 1's. and the balance of the target deck is made a 
lower priority. 


There are nine different camera program options that can be specified. 

Tne basic objective used in selecting the program options is to plan the 
camera on-off sequencing in the different programs to provide ovtimum 
fiexibility on each orbit. In order to support the i defining the 
camera program options, the Central Intelligence Agency (CIA) provides 
computer support to the QP ror this initial programming. They provide 
tO and APF a mission profile entitled GENIE, a program listing 
(camera off and on) and a target acquisition list. This information is 
transmitted to the@§Jet launch minus 9 days, at which time QPedits the 
camera program (as generated by the CIA computer) for intelligence 
coverage, and transmits the program changes to APF. APF checks the original 
program and the added changes to insure compatibility with vehicle 
casability. If any changes are required, APF will transmit these to the 

Sor their review. At launch minus 3 days, APF cuts the camera program 
ape and transmits a mission program consumption listing for each possible 
camera operation to Qj Weather Central, and the CIA. 


2 ct 
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CN ORBIT OPERATIONS 


The QP is responsible for selecting the CORONA camera program 
option for each rev. The object in this selection is to effectively 
manage the mission film usage in order to optimize intelligence collection 
over the anticipated days on orbit. Prior to each vehicle load, the 

receives a weather forecast for the revs under consideration. This 
information, along with current mission coverage, is used to assist in 
selecting the program option that will allow the camera to operate only 
cover tnose areas for which photographs are desired. Once the program 
stvion has been selected, the @MMB sends the message to APF and the STC. 
aae APY translates the message into vehicle language, and the STC has the 
primary responsibility for transmitting the commands to the vehicle. 


LAUNCH OPERATIONS 
Progran@i vehicles are launched from Vandenberg AFB. Launch opera- 
tions are under the cognizance of the 6595th Aerospace Test Wing. The 
Toilowing iaunch facilities are used to assemble, check out, and launch 
the SLV-2G/SS-01B boost vehicle: 
Space Launch Complex (SLC)-1 East Pad 


Space Launch Complex (SLC) -3 West Pad 
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Program (9B operations are supported by the Western Test Range (WIR) in 
areas of range safety, collection of down -range telemetry data, surface 
recovery ships and range interference control. Upon request » & Ship and/ 
or aircraft is made available for collection of down-range telemetry 
data which is not within reception range of a land-based station. 
The maximum launch rate is two per calendar month, with an expected 

SVN TO 
neaeal launch rate of; ten per year. A turn-around time of 14 days from 
iaunch to launch for any given launch pad is desired. Additionally, a 
provisional capability exists to hold a Program (8 aunch vehicle ina 
“state of readiness for extended periods of time, up to 20 days, with 
accepted degradation in performance and reliability so that launch can 
be accomplished within 2h hours when so directed. The system goal for 
successfully accomplishing .the initial countdown and launch within the 
window is a 70% probability of success, ‘The mission to be flown by this 
Standby vehicle remains fixed throughout the standby period. When this 
requirement is in effect, maintenance for this particular vehicle and ground 
equipment is scheduled and performed in em & manner as to not invalidate 
the ability to launch within 24 hours. If the Situation arises that this 
vehicle must be demated, an alternate vehicle and launch pad is phased 
into the standby Status, provided that the particular requirement is still 
in effect. Although the Standby vehicle is given highest priority at the 
tine its launch is directed, the capability to check out and launch Program 
GB venicies from the remaining assigned pad is not impaired during the 
standby period. 
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Final checkout, loading, and mating of the payload equipment to the 
Satellite vehicle is performed under conditions of the strictest security. 
Appropriate facilities: and personnel are provided to ensure that the 
nature of the Beaten or program mission is not revealed to any 
unauthorized individual during the preparations for » and conduct of, 
the launch operation. 
ON ORBIT OPERATIONS 
ine Gi i: responsible for selecting the CORONA camera program option 

ee each rev. The object in this selection is to effectively manage the 
film usage. Prior to each vehicle load, the QB receives a weather fore- 
cast for the revs under consideration. This information, along with ee 
current mission coverage, is used to assist in selecting the program option 
that will allow the camera, as much as possible, to operate only over 
those areas for which photographs are desired. Once the program option 
has been selected, the Gis enas the message to APF and the STC. The APF has 
the primary responsibility for translating the message into vehicle language, 
and the STC has the primary responsibility for transmitting the commands to 
the vehicle although as a safety precaution they check each other. 
RECOVERY OPERATIONS ed 

The satellite vehicle recovery subsystem provides a. pepe eitty for 
recovery on any day following liftoff. The econ to initiate recovery 
is given from stations of the SCF. 

The recovery sequence is divided into two phases: reentry and recovery. 
ane reentry phase starts with the initiation of a programmed command. 
Foilowing this command, the SRV beacon and telemetry is turned on to permit 


Getection, tracking and data recording of the reentry sequence. 
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The satellite vehicle is nitchas over a nominal 120 degrees from the 
local horizontal, the film cut, the SRV sealed, and the SRV separated 
from the satellite vehicle. De-boost is achieved by means of spin jets, 
a retro-rocket, and ee=erts jets. MInmediately after de-spin, the thrust 
cone (mounting platform for the rocket and spin system),is separated 
from the reentry vehicle. The recovery phase consists of the deployment 
of the parachute system, ejection of the ablative shield, and activation _ 


of a flashing light at approximately 50,000 to 60,000 feet. 


The recovery force consists of aerial recovery aircraft emudpsed with 
electronic detection and direction-finding equipment. A minimum of 
three C-130 type aircraft are normally deployed in a North to South 
direction in accordanée with the impact prediction provided by STC. 

The aircraft are equipped with special air retrieval gear to snare and — 
secure the capsule/chute during its descent. The recovery force also 
exploys surface vessels with tracking/direction-finding equipment and 
helicopters to retrieve a capsule that impacts the sea, Additional 
Support is rendered by Air Rescue Aircraft with para-rescue capability, 
weather reconnaissance aircraft, and land-based helicopters for sea 


Surface recovery. 


two SRV's are carried by each satellite vehicle, Recovery of the first 
SRV is accomplished in from one to ten (10) days after launch and the 
Second SRV is recovered in from two to fourteen (14) days after launch. 
2* is required that the WIR ships be on everson during both the first 


and second active periods of satellite vehicle operation. Each active 
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' period is normally of seven days curation, however, a capability exists 
to cut the film in the "A" SRV and continue the mission in the "pn mode 


with subsequent nan recovery at a later time, 


Communications channels exist between all air and surface units of the 
recovery forces, Communications between the units of the recovery forces 
and the STC are Provided to enable monitoring of all pertinent phases 


of the recovery operations essentially in real—time. 


Recovery force operations and Specific deployment for each mission are 
under the jurisdiction of tie AFSCF Recovery Control Group (RCG), 
Honolulu, Hawaii, logistic Support is rendered by Pacific Air Forces 
Base Command (PACAFBASECOM). Overall responsibility for recovery 

as operations rests with the AFSCF, Sunnyvale, California. 


Subsequent to recovery, capsule handling and disposition is in accordance 
wath the directives of the Special Projects Directorate (SPD). Until 
Such time as the Gesignated courier is able to assume physical custody, 
the Comuander, AFSCF-RCC is responsible for the capsule's physical and 
security safeguarding per designation by the Commander AFSCF. Upon 
assuming physical custody, the courier is responsible for capsule 
handling and security during transportation and delivery to the desig- 


nated processing center, 


2=SSZON CEARACTERISTICS 
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meunch Reaction Time 
Se 0 me 


waunch Reaction Tine 2S defined as the time Span necessary to complete 
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all pre-launch preparations and accomplish the launch, starting from 
the time a particular mission is defined by the Special Projects. 
Divectorate. For the SLV-2G/SS-01B vehicles the following items require 
hardware setting or other action between R-8 and launch based on mission 


a 


“peculiarities and the launch pad used. 
i. Satellite vehicle and payload fairing paint pattern application 


for thermal control as required by sun angle predictions. 

2. Satellite vehicle recovery timer and/or Lifeboat timer. 

3. Satellite vehicle velocity meter and radio guidance antenna. 
4. Satellite vehicle Seiteat programmer. 

5. Stage I Booster autopilot programmer, 

6 Ground Command Guidance Ssniie ee: . 

7. Battery and control gas loading, = 

8. Range safety flight data. ; ; 
9. Solid motor drop time. | 


10. Payload delay settings. 


Preparatory work to Support readiness of the above items involves tra- 
jectory computations and data exchanges between participating contractors 
which normally require lead times from launch of 8 days. This assumes 


= as the standard aft payload configuration. Any special 
research payload may require additional programming preparation. 


Prograz GB n-ne: using the SLV-2G/SS-01B vehicles will be conducted 
<rom VarB. WIR facilities are used for tracking, telemetry, range safety, 
and range frequency interference control. 


CS ial, Oe od 







foe ES 
«wa Qe ws WIE Las 





101 











The launch azimuth is compatible ~--=h orbit incl: ion roc: wrements and 


range safety restrictions. For. iz ions belc proximately 3 
degrees, a yaw (dog-leg) maneuver is sired bei 3-02 vance Leceey 
limitations on launch azimuth. Hence r traje 65 Which recuirs 
orbit inclination engles of less th=.. degrees 2 dog-leg maneuver 
is accomplished aftc. -*- ----5-+ - “ange i has passed the 


critical range safety boundary. 


The launch window ‘is normally not less than pl. i minus one half 
hour about the optimm launch time. The optimi: _.unch time is com- 
puted for each flight on the basis of required ground search area 
lighting conditions and veliete thermal considerations. Within the 
above constraints, the Launch time and window ad ve varied to bret 


“<s 





the best thermal einriscamahe in-orbit for payload, ‘and satellite. 


vehicle temperature-sensitive equipment and horizon sensor ascent look 


angle. , ) 


ascent sequence of events for a typical Program @¥9mission is as 
follows. This sequence is representative of a 90 degree inclination 


rbit with injection at 100 nautical miles altitude and a period of 92 


minutes. 
Event Time (Sec) Down-Range Distance (N.M. ) 
Launch 0 0 
Solid Motor Burnout 40 051 
Solid Motor Separation 102 9.8 
Booster Main Engine Cutoff 218 123.7 
Vernier Engine Cutoff 227 Uj2.5, 
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Booster Separation 231 168.0 


Optical Door Ejection 233.5 

Stage II Engine Ignition 240.5 170.5 
Solid Motor Impact §=—S»SS369..76 21.78 
Booster Impact . 642.8 813.85 
Stage II Engine Cutoff 483 869 


(orbit injection) 


Orbital Elements 
For a particular flight the orbit parameters are specified on the basis 
of payload search area considerations and performance available from 
the launch vehicle subsysten. Parameters of cease importance are the 
orbital period, perigee altitude, location’ of perigee and orbital incli~ | 
nation usually in the aforementioned order. omcaESE=tte"FuteLiite _ 
vehicle to.ovently the-desired ground-tiack"Witimspecified-synchnonisation, 
“fhe appropriate orbital period is generally attained by selection of the 


SDs 


roper orbit eccentricity. 


‘ith the SLV-2G/Ss-o1B Booster vehicles, the system is capable of a 


range of missions with orbital parameters within the following limits: 


ie Range of orbit inclinations: 60° to 140° 
(Most probable inclinations: 65° to 110°) 
2. Range of perigee altitude; ~ 80 to 200 N.M. 
(Most probable perigee altitude: 80 to 110 N.M.) 
3- Range of orbital veriod: 88 to 91.5 Min. 
4. Range of perigee location: 90° N. to 90° S. Latitude 


(Most probable perigee location: 20° N. to 60° N. Latitude) 
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Vehicle structural limitations may preclude flying all possible combina~ 


tions of the above parameters. Hence, at inclinations below 88 degrees, 
the injection altitude is the lowest value compatible with SLV-2G/SS-~01B 
Structural capabilities, Mission duration is dependent upon the orbit 


inclination and perigee altitude selected, 


Nominal mission duration is 1, days of active operation. For any par-: 
ticular mission, the number of days duration is compatible with the 
orbit parameters required and the system orbital weight capability. 
Estimated mission duration capabilities as a function of orbital para- 


meters for the J-3 Systen configuration are presented in Figure 28, 
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Figure 29 is a typical’ preliminary performance 


data obtained from Figure 28... 9... 


capability chart using 
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Drag Make-Up — a - - con 
Orbit sustenance and orbit maneuvering control are not required provided 
that mission requirements for orbit plane inclination are achieved and 
that ground track synchronization can be maintained for the specified 
mission duration. For inclinations between 70 and 91 degrees, mission 


requirements can be satisfied by flying the longer period orbits of 


* @pproximately 91 minutes (Westward closure) without a need for sustaining 


the sat@lite vehicle's orbital velocity. The eccentricity of these 
orbits tends to minimize the effects of atmospheric drag while maintaining 
an acceptable perigee altitude and location for payload operation. The 


Operating regime of inclinations greater than 91 degrees with near=circular 
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(low eccentricity) orbits of approximately 100 nautical miles offers 
payload advantages of improved scale, more constant compensation of 
image motion, and increased opportunities for payload operation‘on 
Northbound as well as Southbound passes. The desired synchronization 
can be attained by flying the shorter period orbits (Eastward closure), 
However, a satellite vehicle orbiting at these lower altitudes is 
noticeably affected by the atmospheric environment and may require an 
orbit sustenance capability to make up the velocity decrement caused 

by drag. Requirements for drag make-up provisions assure a 90.0 percent 
probability that the satellite vehicle altitude does not decrease below 


80 nautical miles during the active mission phases, 


The orbit adjust uses small solid rocket motors that may be fired in 
the boost or de~boost direction. To achieve a de-boost capability, 
the vehicle is pitched to align the thrust axis in the required direction. 


These rocket motors have a nominal impulse of 2250 pound second per rocket. 


Orbit Environment 
During orbital flight, the satilite vehicle is subjected to an environment 


consisting primarily of the following: 


a. Vacuum: 1x 10° ma. of Mercury 

B. Solar radiation: 44,5 BIU/ft hr (nominal ) 

C. Earth shine: 68.7 BIU/ft*hr (nominal ) | 

D. Earth albedo: 35% of the solar energy (nominal) 

£. Magnetic field: 560 milliguass at the poles to 280 ng 


at equator for an altitude of 125 N.M. 





4 as : “ Pp 2 


F. Atmospheric densitys The Lockheed-Jacchia or the LDENSITY 





atmosphere models shall be used, 


For the orbits flown in performing the Ge :... mission, the effects 


of micrometeoroids and ionizing radiation can be considered negligible. 


Zohemeris : 
Ephemerides are determined at the STC using tracking data gathered = 
the stations to provide information for Sequisition and command selection 

r the satellite vehicle ee payload. The orbital period, perigee 
aititude, argument of periges: orbit eccentricity and probable errors in 
these parameters are vital to proper adjustment of programmed commands 
Guring the mission. The ephemeris is used for computation of acquisition 

oo data, optimization of the mission, selection of real-time commands for ” sa 

payload func tions, impact prediction, post-flight data correlation, 
flight evaluation and other such activities coincident with adequate | 
program Support. Ephemeris prediction capability accounts for such 
actors as geopotential harmonics through the fourth order and a seventh 
parameter fit for average drag determination. Satellite spatial position 
Zrors on-orbdit for Photographic command selection are > Known, after 
sutficient target acquisitions, to: 

ae 24.0 N.M. in-track 

Be i2.0 NM. cross-track 


C. 10.5 NeoM. in-altitude 
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De-boost and Reentry 


De-boost and reentryis achievable on either North to South or South to 
North passes over the Hawaiian recovery area by use of the satellite 
vehicle primary guidance and control subsystem. Normally, recovery 
is effected on North to South passes only, with South to North passes 
utilized for emergency. <A backup attitude control capability is pro- 
vided in the satellite vehicle which will allow at least one paeovey 


on the North to South passes if the primary subsystem should fail. 


The primary latitude for the Hawaii recovery zone is 24 degrees North 


on North to South and 18 degrees North for South to North passes, 


Reentry impact dispersions are influenced pene Sarai, ee 


mm = “te ” 
+ ois. a 


error sources: a : 

1. Satellite vehicle attitude and attitude ates at ‘reentry vehicle 
separation. 

2. Reentry vehicle attitude and attitude rates after Separation and 
Guring spin-up and revro-rocket impulse. 

3- Reentry vehicle static and dynamic Walaness 

4. Retro-rocket impulse tolerance. 

be Uncertainty o2 orbit parameters at time of reentry vehicle Separation. 
6. Event timing errors. 

7. Uncertainties in actual ballistic parameter, atmospheric density and 


Surface winds, 


Tae SoLlowing predicted ampact dispersions due to the above error sources 


are representative of a typical Program QB: ssion: 


so args 
ee ea 
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' 65° 





Eccentricity 0.022 


Period 92.05 Min, 



















Guidance & Control 
Subsvstem 


Disversions NM. 










Direction ge. Down-Range Cross-Ranze 
Primary N to S 73 ~ 102 + 10 
Primary S to N Bi es 200 +16 
Back-Up Ntos ~ 104, 176 +13 





Abort of the launch or the orbital phases of the mssion does not cause 


the nature of mission objectives to be revealed to unauthorized persons. 


an aborted launch, provisions are made to cover payload 


. SY 


ne event of 


H 
33 
ch 


equipment under appropriate security conditions, Similarly, in the case 
of &@ catastrophic malfunction uring booster ascent, a strict accounting 
is made of payload equlanent salvage and/or Gisposition. In the event 
os an orbital phase abort, the payload is recovered, if possible. if 
recovery cannot be effected, a self-contained SRV timer is started with 
the receipt of the firss recovery command (ARM). The normal reverse 
thrust is not performed, but recovery functions such as thrust cone , 
eject, adlative shell off anc parachute Geployment are initiated ava 
aater tine than would be performed in a normal recovery. Since these 


. weit 


events occur in-orbit, the sudsecuent SRV reentry due to drag ¢hott cause 


ene SRV (with payload) to break UD. 
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Alternating Current 


Air Force Satellite Control Facility 


Army Map Service 
First Recovery Command - 
Attitude 

Auxiliary 

Bell Telephone Laboratories 
Cycles Per Second 

Direct Current 

Degree 

Dual Stellar Index Camera 
Drag Make-up Systen 

Drag Make-up 


Eastman Kodak 


frequency Modulation 
Forward Motion Compensation 
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Altitude 
Horizon Opti 


intermediate Frequency 

image Motion Compensation 
inhibited Rea Fuming Nitric Acid 
Inter Range Instrumentation Group 
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“Pl Port 
PDM Pulse Duration Modulation 
PMU Pressure Make-Up Unit e 
PS APO Payload Sub Assembly Project Office 
RF Radio Frequency 
rus Root-Mean-Squared 
rss Root-Sum-Squared 
Ss. tarboard 
SCC. Second 
SL Sea Level 
SLO-1-2 Space Launch Complex - 1. - East Pad 
SLO-3-W Space Launch Complex - 3 = West Pad 
SLP Silicon Light Pulser 
LV tandard Launch Vehicle 
SR Satellite Recovery Vehicle 
SS vandard Stage 
vue; Satellite Test Center 
SV Satellite Vehicle 
TIM, T/M Telemetry ae Ar 
TT&C Telemetry, Tracking and Command Bg : 
UDMH Unsymmetrical Dimethylhydrazine 
UHF Ultra High Frequency 
Vv Vehicle Velocity 
V/a Ratio of Velocity to Altitude 
ValB Vandenberg Air Force Base 
-VEr 
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